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CjU C(jJ>9J oUjuLiuo 



3aL^I| ... l^j^tJl AaLJl ljt-i _ cL^iClla cbl^l! "SjU -P^a^Jl _ 0**Y1A L^Ull 3 *ajJl _ b i oll£Jl ^ exit , jJa all 

kiAA-r ^"!?rij^>'~* CJr^ •ww*' - *»j?T** ■ rr^T* ^d^* m -w^^wi - — ^jr* v jr*" <^~jr' CJ ■ 11 - 

5 \ 
















(j***. g jjsj cjKfi^l JL»«i^l JJaij .AjjI^j (detartrants) ^tjjjjf JUaluiL L$jJI jl Aj^K 
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.£) 1 *-» (j ^ISaII Jrtt"n m • 


^Ja^1| 1a jAa 


M(C 3 H 6 O 3 )=90 g-mol -1 


diis^ui o^lsJ 3_uj>j! 5_a jaii 


p = l,13kg.L _1 




. C 0 =0,1 moLL" 1 Jj^l C 3 H 6 0 3 (aq) 4^^' tP 1 - Jj 1 ^ V 0 = 500 mL >^ 

.pH = 2,44 Jjk-JI p H o^^t^^ 

JcliSlI r Jj^JI .2.1 
. x, =l,81.1(r 3 mol Ac jjl j2 <JU jjc Jcli^J ^l^ll Jfcll x , 5^ ji ^ .3.1 

.C 3 H 6 0 3 (aq)/C 3 H 5 0 3 (aq)^j^>iJ pK A ^ ^ji .4.1 
.-jun ^Hi « -it.-xMti a ^^t 2 ,tn<ti 2 . ji Ji 2 „ ,.iti w, 

(j^-AaJ (S ) - J jUrt ^ J. — •<« ^j^ 100 j^J^I (JjUlll ^rVflJI < «-< ^tS J| |^ -ili^NII ^^aJ 

Jjl^ aL^Ijj (S a ) JjkJI t> V A - 10 mL ^*JI j^Uj . (C A = C ) Jj^\ 4j^!)UI 

±c c_aL^JI ^1 . c b = 2.10" 2 moLL" 1 Na + (aq) + HO" (aq) ^jj^ 

. V BE =28,3mL jA 

UK 0 >iiu ^illj S uUJI pUSi <_L^UJI JcliSll ^LuU^I « fl^i .1.2 
p - C - M ( C 3 H 6°3) 2SN.11 , ^jUdll jJSJI ^t,',<Mtl 2 ,h<« 2 ,y, Jl 2 jc j» . .3.2 

p 
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0,4 



a x(10" 3 mol) 



15 



jjlIaSJ 5JI ^ jj£2all '"^^ <— lui I jll jj^Ij 

. CaC0 3 (s) ? j^-Kll CjUjjjS ^> LLl S j^SII 

JjLi^ll ^> V = 1 0 ITlL L-L^lJ tl-bJ jll 

4-La£ ^^ic ^jLaall ^ILJI (jjLuoll (S a ) ai^ll 

x ^iiii (JIaaIi ajjL^. ^ w 

.t> jll ^ 

.JcliSli ^WjII <o&ll x f ^ ^ jt . t 1/2 = 15 ScjA JcliSlI (> j 4-<ua .1.3 
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(A) 

























































































































































































































































































♦* 



1 dx 



^jii^lljl^ v = -.— u' jSis) t = 22,5s ^111 ^ JeliSll WJI ^jJI v U ^ .2.3 



V dt 

.( t = 22,5 s ^Jll ^^11 u-l— II (A) 

jjl jA La . (jj-*- 1 alill £A jSj-aJI (_£jLaall ^ILJI jLaatluil t_La>J i fl.ilalill A \\ <\C. i^kL. AJ\ ^\ alll JJ^joJ .3.3 

,iiLlja> Jlc ?^a!i jll <SI jV A^pl\ ku* jll S:ull ^ jj-s , ,nU ^jUSlI jllall JUtU 

tJall AuxlL ^ AjjjIII CjlfrUaiVI :(IaAj 3) 1 OiJ*& 



j»jjjL»jjll ^Vi o* < Liiaall <LL» J^wij ^ ill ^ R e ^jaLjII Lflu (>J tLflaJlxAj ^jialj^Vl j ^hmI 

•CjUaxAll 

A, = 2, 2. lO^s" 1 = 0, 19 jour" 1 : ^ Re^jH <y^V' ^ 
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Re^j^yj^l m^J 2 .1.1 

Os (Osmium) ? jVI s^jjj ^ R e s^jjill cjjii ^ gSL .2.1 

.^ujiyi 13a ji > 



. V 0 =10mL L^La j ' ^5 Re f j^J jll t^j 1 ^ j4 ^ <>aJ3 jx^Wll *lj^ll ^jj 

. a 0 = 4.10 9 Bq > t 0 = 0 <^HI ^ ^ Jj^^ll f j^JjH c^^VI J-l^l 

. l j 6 5 Re fj^JjH t 1/2 ei-aill <*ja t(jours) S^jlU o^. .1.2 
4c ja. ^ e^jsL jJI ^ jaLjII CjIjjjj J-ic Nj^ja 4 t t =4,8jours 5 -l^lll ^ c^. jl .2.2 
L^ja jjijjl! t-il^jjj Aicj v ' V 0 = 10 niL ^1 ^1^ ^ t> tj L y>aj S>c .3.2 

.V <**^J .<-i3Sll J^i-^L^jj^l^i jaau^ ' N = 3,65.10 13 j* 
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jjfl Ajjj <> 4a*J| <iiii (supercondensateurs) AMiJI »iAi!&AJI tilajj (JjHaJLj t^jLjf^l cjbjjlUt ^ 
... ^y>SJ& cMjxa g&\ Sjbj (hybrides) fc^l ^ "io 3 F" Jtjtaj^t 

.AJI jla RLC SjU / J jj AiUail JlSSil lj£ j t »lAijL»ll <> J^l ^ 

!t> (JJ^Ij (1) JLuJl jjII jilxJ 

• E = 6 V Aj jS jj jjII JLaj* ^ - 

• R = 65 Q <^ jl-^ ^ jl J^ 3 - 

.< pa jUlt jJali Jjlij 4 t =() Jjft 

jSjfl! l«£aL^l ^jLjalfill *hl**JI J e^i .1.1 




• t_u£j u 



du. 



+ 



1 



.u c = 



dt R.C R.C 

t 

.S jWI CjI j3J jj ^ t c> jll ^jA ^ l£ W . u c = A.(l-e" 0 j* U^liSlI lU .2.1 

c ^gSsU . T = 6,5.10- 4 s ^ c>jll^^.3.1 
.fSWI ^Uiil! ^ < aSJl ajjj^II g e ^Uj^ll aSILI! (jinJ .4.1 

.KjLnil c> C3^J C = 10 3 F <^ < >Q?;< -: < iSLall c^Loill j3ll ^ J\n>ni .5.1 

a j^ ujl Saa ^^Ic ^lill L_flj£^lU ^jUI JIaiLujI jjjIj j^ OAa. .( 



MjS* RLC SjU J Ajli^jj u5^ ^UaJI JH351 .2 

^jLajlx-a LaJ ■ n j 4-liui! ( ^Jj' SI yLl . t = 0 Aifr jljJ^I xJali (^lij ^aJ tljK (jjj^joi^ C = 10 JjF 4H*.ui 



u R (t) jjj^Ij t-SJ^ll cs-k?^ 6*? u c (t) jjj^I t> u^^ 1 (2) J (1) U J/' V "^ 'jjj^I JaaVj 



u c (V) ; u R (V) 




2 JiAll 



:t(ms) 
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2 qjLjuuJlj <LujljjJI - Cju.Cju cLpr^J objtiJuO 
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.u c (t) J1«j (1) ^p^iJI J <J£ .1.2 

.djl^ll AjKII AiUal I t = 15 ms Sk^Hl juc jJI ^ <j jj^l 5iLkll 



^Sal ^ jjfl c-iLa ^ AaIJI Alj* A^tjj r^jSft .1 

AjSal <lAj p SjS Sa^ ^Jajuol ^Ic- (3f^ J ' L$ jlLoui jjfi ni AjIjS j G 6jjj^a3 (S) ^>^> ^J^aJ 




v B = 2 m.s" • t B = 2 s • m = 0,25 kg • 

s^m J c^l ^ ^ ^iai .1.1 



d 2 x 



G 



dt : 



m 



( A, i ) f^ll G J x g W^j 



llLuj 




.G <^ Sj ^ jLu^l c?-^ ^ jl .2.1 

m p SAjuO L-Lol^l .3.1 

/(jdjU — ' I Ajjjjla A£. j " 4»ui|jj jAjjlUI .2 

-aid jj£ Ajlil ^1 (>ajlj ^-3 jiaJ ^LJl (S) L_lL^ll ^uuiaJI C^JJJ 

uj^ ^-y^ 'o^ jVW (o,i) jiikj g a£j^ ^ij^i .yial 

.(2 cPI) (x G = 0) uj 1 j^ 1 U^u g J j^at 

.t = 0 AiaaJll Ajj^j <c (jj^j a jj^-i j>J4X 0 =4cm 

. X(J J j-sSM ^1 ^L^USlI ^UJI ^ ^ ^liUI o^Ult (j.ukL .1.2 

.(tt 2 =10 ^b)K^ja^ji .At= lOs^jJI SaJI ^ CjU^Aj 10 ^iLall >ij .2.2 



. x (t) J ^jt . x(t) = X m .cos 



2ti 



.t + (p 



_iSj iuLbU^I ^aUJI .3.2 



1<JI Uj'j^' £^*J* c> G JJJ-» W^ja Ala. .Gj_?^JI jSj- A^j^ X (t) (J^\ J£*$>\ .4.2 
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